The Molecular Probe Data Base (MPDB) is designed to collect and make available on-line information on synthetic oligonucleotides. This paper briefly describes the purpose of MPDB, its content and structure, forms and mode of data distribution, and a series of additional services available to scientists using MPDB.
INTRODUCTION
The swift development of methods for a rapid and efficient synthesis of oligonucleotides, together with the advent of molecular cloning techniques, has had a profound effect on many biological studies. Synthetic DNA has become an indispensable tool in biology laboratories for a wide range of applications, such as molecular diagnosis of genetic and infectious diseases, bone marrow transplantation, genetic polymorphism studies, oncogene identification, paternity testing and forensic medicine.
As a consequence, not only molecular biologists from University and Industry, but also clinicians are potentially interested in acquiring information on nucleotide sequence, potential applications, technical features and availability of tested synthetic oligonucleotides. Therefore, an easily accessible and updated database, available on-line, can make the choice of the most appropriate sequence easier.
In this framework, the Molecular Probe Data Base has been developed within the Interlab Project (1), a University-Industry joint project, funded by the Italian Ministry for University and Scientific and Technological Research, as part of the improvement of Italian research infrastructures.
Additional services of biomedical interest are provided in this project, in particular access to databases on animal cell lines (Cell Line Data Base) (2) and HLA typed B lymphoblastoid cell lines (B Line Data Base) (3), electronic mail, news.
MPDB CONTENTS AND STRUCTURE
Data on oligonucleotides having a sequence up to 100 nucleotides can be recorded into MPDB. As a first step, data were collected from research laboratories within the National Institute for Cancer Research of Genoa; written questionnaires have been sent later on to main academic and industrial molecular biology laboratories. Further data are being taken from the literature.
Information on oligonucleotide identification, target gene, origin, technical aspects, applications and availability is included. In table 1 the data structure of MPDB is shown.
Identification is based on the name of the oligonucleotide, as it was assigned by the data submitter, and on the nucleotide sequence. When the sequence refers to a coding region, the possibility is given to indicate the starting point of the corresponding peptide. The aminoacid sequence, expressed by the standard three-letter abbreviations (4), is then automatically generated by the computer.
Information on more than one target gene can be specified for a single oligonucleotide. Each gene is described on the basis of its name and code (taken from the HGM10 (5) in the case of human genes), map location, EMBL/GenBank sequence access number (6,7) and, for polymorphic genes, recognized allelic variants. Names of allelic variants are derived, when possible, from international workshops nomenclatures. This is the case, for example, of HLA genes (8) .
Technical data include melting temperature and NaCl molarity. When this information is not provided by the data submitter, values are automatically estimated by the system, according to Sambrook et al. (9) .
Origin data include bibliographic references and details on laboratory that either submitted data or synthesized the oligonucleotide.
More than one application can be recorded for each oligonucleotide. These are taken from a vocabulary of controlled terms that includes the most frequent research, clinical and industrial applications. Finally, data on availability include oligonucleotide code in catalogues and the addresses of the distributors.
Data recorded in MPDB are structured in a quite complex framework, created according to databases relational theory. Its main purposes are: i) to optimize searches (both in speed and accuracy), ii) to reduce disk usage (avoiding repetition of data), iii) to improve user interface, and iv) to minimize errors (ortography, punctuation, etc.).
In this context, a table has been built for each logical entity involved in MPDB, i.e. oligonucleotides, genes and laboratories, and for those attributes that can assume a particular value only within a set of predefined values, e.g. species, applications and but end users and data submitters can suggest extensions on the allelic variants of a gene.
basis of their experience. The tables of interest can be browsed In the latter case, for each item of the tables (also referred to by choosing the corresponding option in the repertories menu, as controlled vocabularies) a mnemonic code is provided as well, For the development of the database we have utilized 700 to facilitate and speed up searches and insertion of data.
oligonucleotides, which cover a number of different applications. Vocabularies can only be updated by the database administrator, Presently MPDB contains mainly information on highly polymorphic human sequences with particular reference to the Major Histocompatibility Complex (MHC), to chromosome specific PCR amplimers and to oligonucleotides useful in the diagnosis of genetic diseases. About 100 viral sequences, which can be employed for the diagnosis of human infectious diseases, have been also included. The database is being constantly updated and we plan to add a minimum of 2000 oligonucleotides per year. However, we feel that the ultimate goal of this database could be the establishment of an international network between laboratories to make rapidly available information on different areas with special references to the Human Genome Project, animal diseases and plant biology. In this context this database could be an important step toward the construction of the 'Common Language' for the physical mapping of the human genome (10).
USER INTERFACE
Particular care has been devoted to the realization of the user interface; this has led to easy to understand screens and valuable 'on-line' helps. Standard search and display procedures have been prepared and results of queries are available for possible downloadings.
Searches
Developed applications give the user the opportunity to carry out searches on the basis of: i) the name and/or distribution code of the oligonucleotides, ii) their nucleotide sequence, iii) their target gene (including corresponding chromosome localization and specificities), and iv) their applications (see also table 1).
Mnemonic codes can be used as an alternative to the complete definition of the corresponding item. Queries are made even easier by the availability of wild characters, which can be used within the text to be searched for as substitutes for either a single character, or any sequence of characters.
Reports
Standard layouts for searching and displaying results have been prepared, available in a format fit to the transfer to a personal computer. Thus, at the end of a search, the user can ask for the report of all the information of interest. Data can be either 'downloaded' by capturing them while they are displayed, or requested via electronic mail. Four differents kinds of report can be obtained from MPDB: i) reports on all the characteristics of one specific oligonucleotide (Fig. 1) , ii) reports on relevant characteristics of all oligonucleotides, iii) lists of oligonucleotide names, indexed by some relevant characteristics, and iv) lists of items included in controlled vocabularies.
Oligonucleotides can be indexed on the basis of their application, species and target gene, target gene and recognized specificities. Lists of controlled terms are available for species, genes and specificities, applications, research laboratories and distributors.
TECHNICAL DESCRIPTION
MPDB has been developed by means of the relational database management system Oracle that is available on many computers (from personals to mainframes) and utilizes the standard query language SQL (Structured Query Language). Unix operating system has been adopted as well. These choices ensure good modularity and portability to the system. A medium power microcomputer, allowing for 16 concurrent users, is used for the developmental stage.
MPDB is hosted both in the Interlab Project Data Processing Center (IPPC), which is located at the National Institute for Cancer Research, and in the Ansaldo Data Processing Center (ADPC). IPPC can be reached via Internet, while ADPC can only be reached by means of the Public Packet Switching Data Network (PSDN, ITAPAC in Italy), that is internationally available. In both cases, DEC VT100 terminal emulation software should be used in order to fully accomplish Oracle functionalities. No particular limitation exists on hardware used by the end users. In order to access MPDB, login accounts must be requested to the Interlab Project User Service.
All users recognized by MPDB through the login/password procedure will be directly prompted by its applications and, depending on their rights, will be able to perform appropriate tasks.
